We report the results of an experimental study of dc and low frequencies magnetic properties of K 0.8 Fe 2 Se 2 single crystal when the dc magnetic field is applied parallel to the ab plane. From the data obtained, we deduce the full H-T phase diagram which consists of all three H c1 (T), H c2 (T ) and H c3 (T ) critical magnetic field plots. The two H c1 (T) and H c2 (T) curves were obtained from dc magnetic measurements, whereas the surface critical field H c3 (T) line was extracted by ac susceptibility studies. It appears that near T c , the H c3 (T)/H c2 (T) ratio is ≈ 4.4 which is much larger than expected. 
H c2 (T ) and H c3 (T ) critical magnetic field plots. The two H c1 (T) and H c2 (T) curves were obtained from dc magnetic measurements, whereas the surface critical field H c3 (T) line was extracted by ac susceptibility studies. It appears that near T c , the H c3 (T)/H c2 (T) ratio is ≈ 4.4 which is much larger than expected. (ii) The H c2 (T) data were extracted from In order to estimate the second characteristic length, namely the penetration depth λ(0), we use the useful relationship: term. In accordance with the estimation, [11, 20, 21] . For this geometry, H c2 (T)
can be determined from bulk measurements such as dc M(H 0 ) (see Fig. 5a ) and/or specific heat capacitance studies. Therefore the high H c2 (T) values reported for − → H 0 parallel to ab plane in Ref. [7, 8] 
